To determine the soil water diffusivity, D(θ), by the horizontal infiltration method of R. R. Bruce and A. Klute (1956 ) the slope of the water distribution curve and the area under the curve must be evaluated. Experimental data often exhibit scatter, thus making the evaluation of the slope difficult. In this paper a rapid, simple method is described that introduces an empirical function that by linear least squares regression yields a curve that fits water distribution data for a wide range of soil textures. The function is differentiable, and its integral is easily calculated with a numerical technique available on programmable scientific calculators. 
INTRODUCTION
Unsaturated soil conditions predominate in the vadose zone, the zone between the ground surface and the water table. The advance of the wetting front during infiltration initiated by a rainfall event or by irrigation is driven by potential gradients in the vadose zone. Water flow through the vadose zone replenishes the groundwater, and the rate of replenishment determines drainage requirement and drainage system design. Soil water flowing in the vadose zone contains solutes such as nitrates, which greatly influence water quality. Thus unsaturated flow is an important phenomenon to consider in vadose zone hydrology and in water resource management.
The one-dimensional horizontal movement of water in unsaturated soil can be described by the equation [Bruce and Klute, 1956] 
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where 0 is water content, t, the time, x, the position, and D, the soil water diffusivity. The diffusivity parameter permits a relation of water flux to a water content gradient rather than to a water potential gradient. This simplifies the mathematical and experimental treatments of unsaturated flow. One method to calculate diffusivity is that of Bruce and Klute [1956] . 
where • and O are as previously defined, e is a constant, and
in which x• is the distance to the wetting front at the conclusion of horizontal infiltration; e = 10 -3 and • = 8 were suggested as "universal" constants. Clothier et al. [1983] propose fitting a function chosen from those presented by Philip [1960] 
The definite integral in (16) can be calculated by using numerical techniques. We used the key-defined algorithm available on a Hewlett-Packard 15C programmable scientific calculator. To test our proposed method, water distribution data were extracted for a range of soil textures from figures presented in the literature. In addition, a horizontal infiltration experiment was conducted with two subsoil materials classified as Fayette silty clay loam and Nicollet sandy clay loam. The respective soils were air-dried, ground, and passed through a 2-mm sieve. They were then packed into a sectioned acrylic cylinder (0.038 m diameter and 0.10 m long) with a porous ceramic plate at one end while the cylinder was vibrated. After the soil column was placed horizontally, 0.01N CaC12 was allowed to infiltrate [Jackson, 1963] , and Yolo clay [Nofziger, 1978] . For the range of soil types presented, (12) approximates closely the shapes of the curves established by the data while avoiding the subjectivity of drawing a free-hand curve. • constant, L3/L 3. /• dimensionless constant defined in (4). y dimensionless constant defined in (8).
• dimensionless constant defined in (6). 0 water content of soil, L3/L 3. 0i initial water content. Os saturated water content. O' water content adjusted by •.
• dimensionless water content defined in (5).
•, transformed position, L/T •/• ;q transformed distance to wetting front at the conclusion of infiltration. p dimensionless constant defined in (10).
